of these cases the boundaries are transparent, and there are no externally incident radiation.
Introduction
The critical region for most fluids is known to possess nonanalytical character that prohibits a power-series expansion of thermodynamic potentials about the critical point in density and temperature [1] . Over the past two decades, an enormous effort has been made to theoretically describe the anomalous thermodynamic behavior of fluids in the vicinity of the critical point. Phenomenological scaling thoery [2] [3] [4] and, more recently, renormalization-group theory [5] , for example, have illuminated our understanding of the criticalpoint region. In order to obtain the proper functional form of the latent of vaporization, L, of a pure fluid that is applicable throughout its entire domain of existence (i.e., from the triple point to the critical point), it is clear one must employ results of modern critical-point theories.
Various latent-heat formulae for certain fluids have previously been given, but, in almost all cases, such expressions either have not accurately described the latent heat data over the broad domain of values that is of interest here [6, 7] or are unnecessarily complex in form, often containing a large number of terms [8] . The flaws in all these empirical equations appear to be the result of failure to incorporate the aforementioned modern understanding of the critical region.
Basic Equation
Using the Clausius-Clapeyron equation and results of renormalization-group theory, Torquato and Stell [9] 
= (T c -T)/T c ,
T is the absolute temperature, T c is the critical temperature, and the a, are system-dependent parameters. The critical exponents, /3 and a, describe the singularities associated with the difference in coexisting densities and the specific heat at constant volume, respectively. The exponent A is Wegner's first gap exponent [10] . Torquato and Stell least-squares fitted this latent-heat formula to the highly accurate latent-heat data of water obtained by Osborne, Stimson, and Ginnings (OSG) [11] and Osborne, Stimson, and Fiock (OSF) [12] for T, < T< T c (T< being the triple point temperature). Their predicted latent-heat values were found to be in excellent agreement with the OSG and OSF data.
One object of this study is to fit equation (1) to the data of a large number of different substances, such as alcohols, halogen substituted hydrocarbons (Freons), simple nonpolar fluids, polar fluids, and other hydrocarbons, in order to determine the extent of its validity. Such an inclusive tabulation of properties is given by Vargaftik [13] and is the one employed in this investigation. Second, it is of interest to determine whether a least-squares fit of the data of a particular substance may be used to numerically predict, within some acceptable error, the latent heat of another fluid. Both of these problems are addressed in the subsequent section.
Results and Discussion
Vargaftik's data are by no means the most accurate data available for the individual substances contained therein, but he does provide, in a single compilation, relatively reliable tabulations of thermodynamic properties for a widely diverse class of fluids. We consider twenty different fluids and leastsquares fit each latent-heat data set associated with a particular system from the triple point to the critical point using equation (1) . Following Torquato and Stell, we take (3=1/3, a=l/8, and A = 0.79-/3 = 0.4567 for all the substances. The justification for this is the expectation that all fluids belong to the same universality class [1] . In Table 1 , we summarize the results of these fits by giving T c , T,,L n the coefficients a,•, the maximum percentage deviation 8 m = lQ0 x IX,*-X,l/X,*, and the standard error
Here N is the number of latent-heat values; X, * and X, are the rth measured and predicted scaled latent-heat values. The fit for carbon monoxide yields a= 0.00325, the largest standard error for the group of fluids presented in this study. On average, the predicted scaled latent-heat values for all twenty substances are within 0.8 percent of the data, assuming an average X value of 0.5 for the entire temperature range and <r=0.004. The fits for most of the fluids, moveover, yield X values that are within 0.2 percent of the data, on average. The maximum percentage deviation, 5,", is seen to always occur in the near critical region. This result is expected in light of the experimental difficulties one is faced with in the vicinity of the critical point [9] .
A plot of X versus / for each of the twenty substances does not show universal behavior, i.e., a corresponding states principle [14] is not demonstrated. However, a plot of X versus T={T C 
-T)/(T C -T t ),
for all fluids for which Vargaftik reports values of L,, appears to display a corresponding states principle in that the function X=X(T) is nearly the same for each substance. By using the smallest temperature value given and the associated latent-heat value reported for this temperature, we have used this universal function X = X(T) (equation (2) below) in order to estimate the value of L, for those fluids for which Vargaftik does not provide data. Less than half of the latent-heat values at the triple point given in Table 1 were obtained in this way. In order to test the accuracy of this method, we apply the technique to estimate L T using ammonia, a substance for which L T is given. Using the ammonia data at 260 K and 300 K, the predicted L T are within 0.1 and 1.3 percent of the reported L T , respectively. We obtain X explicitly as a function of T for water using the coefficients, a,, of Table 1 6. In Fig. 1 , we plot equation (2) for water along with X--rvalues obtained from Vargaftik's data for five other respresentative fluids. Note that T varies from zero at the critical point to unity at the triple point. The latent-heat curve for water appears to be bounded by nitrogen data from above and carbon dioxide data from below. At T = 0.1 and 7 = 0.5, both nitrogen and carbon dioxide data are within 2 and 5 percent of equation (2), respectively.
Conclusions
A least-squares fit of the latent-heat data of a widely diverse class of fluids is made using equation (1), yielding predicted values that are in excellent agreement with the data throughout a wide range of temperatures. Proper scaling of the temperature allowed us to obtain a universal expression for the scaled latent heat, X, which may be used to provide good estimates of the latent heat of vaporization of any fluid, given T c , T,, and L,. Equation (2) may also be used to estimate the latent heat in instances when L, is not given by first using the universal expression to estimate L, in the manner described above. It is important to note, however, that the universality of equation (2) does not depend upon the (1) is shown here along with data for several representative substances (from Vargaftik [13] ).
constant latent heat, L 0 , used to scale the actual latent-heat value, i.e., we could scale L with cL T (where c is some constant such that 0<c< 1) instead of L T and obtain universal behavior, but in this general case, 0<ZVL 0 <l/c. We have chosen c=\ in this study for convenience. Although the latent-heat values provided by Vargaftik are not numerically the most accurate, the data are sufficiently reliable to demonstrate the existence of a universal equation. For future work, it is suggested that more precise correlations be obtained by using better data.
